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Description
TECHNICAL FIELD
[0001] The present disclosure relates to an aerosol suction device having a power supply unit.
BACKGROUND ART

[0002] Japanese Translation of PCT International Application Publication No. JP-T-2016-536023 (hereinafter, referred
to as Patent Literature 1) discloses a personal electronic inhaler including a power supply such as a battery, an atomizer
that may include one or a plurality of heating element(s), and a bulkhead for separating a battery from an atomizer region.
According to such a personal electronic inhaler, when an electrolytic solution leaks from the battery, the bulkhead can
prevent the electrolytic solution from flowing out to an atomizer side.

[0003] Description of Chinese Patent Publication No. 103099319 (hereinafter, referred to as Patent Literature 2)
discloses a sealing layer that prevents outflow of an electrolytic solution and an adsorption layer that adsorbs the
electrolytic solution when the outflow of the electrolytic solution cannot be stopped by the sealing layer.

[0004] Description of Chinese Patent Publication No. 107432498 (hereinafter, referred to as Patent Literature 3)
discloses an electronic cigarette in which a housing made of aluminum and a plastic film is provided in a housing made
of steel in order to prevent an electrolytic solution from flowing out to outside.

[0005] However, in Patent Literatures 1 to 3, although a method is disclosed which prevents other components from
being influenced when the electrolytic solution leaks from the battery, the leakage of the electrolytic solution from the
battery cannot be recognized. In other words, even after the electrolytic solution leaks, an operation of the personal
electronic inhaler or the like is continued.

[0006] Further, in Patent Literatures 1 to 3, when a liquid enters into the housing due to submersion or the like, the
entering of the liquid cannot be recognized. In a power supply unit of an aerosol generation apparatus, it is important to
recognize a state that may influence an operation of the aerosol generation apparatus, such as the leakage of the liquid,
the entering of the liquid, a bulge of the power supply (cell), and the like.

[0007] An object of the present disclosure is to provide an aerosol suction device comprising a power supply unit that
can accurately diagnose a state of the power supply unit. EP 3 476 645 A1 discloses a vehicle battery safety sensor
system. It proposes to mount batteries into an enclosure (so-called "battery cell bay 26") that comprises a "low point
area 32" where any liquid could accumulate in a case of spillage. It is in this area, where the corresponding teaching
proposes to provide a "first sensor 36".

[0008] JP H10-012284 A refers to possible leakage from an organic electrolyte battery and proposes a detection
electrode "2". A current will flow through this electrode once an insulating film is fused by leaked organic electrolyte.
[0009] EP 3072406 A1 discloses an electronic cigarette and specifically proposes a capacitive sensor for sensing a
pressure differential. The teaching claims that capacitive pressure sensors are more precise and sensitive than me-
chanical sensors.

[0010] US 2004/108861 A1 was acknowledged to merely disclose the detection of water by using capacitive sensors
as, for example, in a wristwatch.

SUMMARY

[0011] The present invention provides the subject-matter of the independent claim. Further preferred embodiments
are defined in the dependent claims.

[0012] According to the present disclosure, the influence of at least one of the leakage of the liquid and the entering
of the liquid can be avoided.

BRIEF DESCRIPTION OF DRAWINGS
[0013]

Fig. 1 is a perspective view of an aerosol suction device on which a power supply unit according to an embodiment
of the present disclosure is mounted;

Fig. 2 is another perspective view of the aerosol suction device of Fig. 1;

Fig. 3 is a cross-sectional view of the aerosol suction device of Fig. 1;

Fig. 4 is a perspective view of the power supply unit in the aerosol suction device of Fig. 1;

Fig. 5 is a schematic diagram showing a circuit configuration of the power supply unit in the aerosol suction device
of Fig. 1;
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Fig. 6 is a block diagram showing a configuration of main parts of the power supply unitin the aerosol suction device
of Fig. 1;

Fig. 7 is a perspective view of main parts showing a board configuration of the power supply unit in the aerosol
suction device of Fig. 1;

Fig. 8 is an illustrative diagram illustrating an electrostatic capacitance sensor of the power supply unit in the aerosol
suction device of Fig. 1;

Fig. 9A is an illustrative diagram of a combined capacitance of two electrostatic capacitance sensors connected in
parallel, and is an illustrative diagram showing a state where none of the electrostatic capacitance sensors detects
a liquid;

Fig. 9B is an illustrative diagram of a combined capacitance of the two electrostatic capacitance sensors connected
in parallel, and is an illustrative diagram showing a state where one of the electrostatic capacitance sensors detects
the liquid;

Fig. 9C is an illustrative diagram of a combined capacitance of the two electrostatic capacitance sensors connected
in parallel, and is an illustrative diagram showing a state where the two electrostatic capacitance sensors detect the
liquid;

Fig. 10 is a flowchart showing a control example of the power supply unit in the aerosol suction device of Fig. 1; and
Fig. 11 is an illustrative diagram of a threshold used in the control example of Fig. 10.

DESCRIPTION OF EMBODIMENTS

[0014] Hereinafter, the power supply unit of the aerosol generation apparatus according to an embodiment of the
present disclosure will be described. First, the aerosol suction device on which the power supply unitis mounted will be
described with reference to Figs. 1 to 6.

(Aerosol Suction Device)

[0015] An aerosol suction device 1 is a device for suctioning a flavor without combustion and has a rod shape that
extends along a predetermined direction (hereinafter, referred to as a longitudinal direction A). As shown in Figs. 1 and
2, the aerosol suction device 1 is provided with a power supply unit 10, a first cartridge 20, and a second cartridge 30
in this order along the longitudinal direction A. The first cartridge 20 is attachable to and detachable from the power
supply unit 10, and the second cartridge 30 is attachable to and detachable from the first cartridge 20. In other words,
the first cartridge 20 and the second cartridge 30 can be replaced with each other.

(Power Supply Unit)

[0016] As shown in Figs. 3 to 6, the power supply unit 10 of the present embodiment houses a power supply 12, a
charger 13, a controller 50, various sensors, and the like inside a cylindrical power supply unit case 11.

[0017] The power supply 12 is a rechargeable secondary battery, and preferably a lithium-ion secondary battery. The
power supply 12 of the present embodiment includes a cylindrical case 12a that houses various components such as
an electrode and an electrolytic solution (not shown). A pair of tabs 12b (see Fig. 8) serving as positive and negative
electrodes are provided at one end portion or both end portions of the power supply 12 in a length direction (longitudinal
direction A). In other words, the positive electrode tab 12b may be provided on one end of both ends of the power supply
12 in the length direction, and the positive electrode tab 12b may be provided on the other end of both ends of the power
supply 12 in the length direction. Alternatively, both the positive electrode tab 12b and the negative electrode tab 12b
may be provided on one end of the power supply 12 in the length direction. Further, the power supply 12 includes a
safety valve (not shown) that opens when an internal pressure of the power supply 12 is larger than a predetermined
pressure, on one end portion or both end portions in the length direction.

[0018] A discharge terminal 41 is provided on a top portion 11a positioned on one end side (first cartridge 20 side) of
the power supply unit case 11 in the longitudinal direction A. The discharge terminal 41 protrudes from an upper surface
of the top portion 11a toward the first cartridge 20 and can be electrically connected to a load 21 of the first cartridge 20.
[0019] An air supply portion 42 that supplies air to the load 21 of the first cartridge 20 is provided in the vicinity of the
discharge terminal 41 on the upper surface of the top portion 11a.

[0020] A charging terminal 43 that can be electrically connected to an external power supply 60 (see Fig. 5) that can
charge the power supply 12 is provided inside a bottom portion 11b positioned on the other end side (side opposite to
the first cartridge 20) of the power supply unit case 11 in the longitudinal direction A. The charging terminal 43 is provided
inside a side surface of the bottom portion 11b, and at least one of a USB terminal, a microUSB terminal, and a Lightning
(registered trademark) terminal can be connected to the charging terminal 43.

[0021] The charging terminal 43 may be a power receiving unit that can receive, in a wireless manner, power supplied
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from the external power supply 60. In such a case, the charging terminal 43 (power receiving unit) may be configured
with a power receiving coil. A method for the wireless power transfer may be electromagnetic induction or magnetic
resonance. Further, the charging terminal 43 may be a power receiving unit that can receive, without contact, the power
supplied from the external power supply 60. As another example, at least one of the USB terminal, the microUSB terminal,
and the Lightning (registered trademark) terminal can be connected to the charging terminal 43, and the charging terminal
43 may include the above-described power receiving unit.

[0022] That is, in the power supply unit 10, the discharge terminal 41 and the charging terminal 43 are separately
configured and arranged apart from each other in the longitudinal direction A. Therefore, the power supply unit 10 is
configured such that the external power supply 60 can be electrically connected to the charging terminal 43 in a state
where the power supply 12 can be discharged via the discharge terminal 41. Further, in the power supply unit 10, when
an aerosol generation request is detected while the charging terminal 43 and the external power supply 60 are electrically
connected, simultaneous charging and discharging of the power supply 12 is prohibited.

[0023] The power supply unit case 11 is provided with an operation unit 14 that can be operated by a user, on a side
surface of the top portion 11a, so as to face a side opposite to the charging terminal 43. More specifically, the operation
unit 14 and the charging terminal 43 are in a point-symmetrical relationship with an intersection of a straight line that
connects the operation unit 14 to the charging terminal 43 and a center line L of the power supply unit 10 in the longitudinal
direction A. The operation unit 14 is configured with a button type switch, a touch panel, and the like and is used when
a use intention of the user is reflected so as to activate/interrupt the controller 50 and various sensors. The controller
50 and an intake sensor 15 that detects a puff operation are provided in the vicinity of the operation unit 14.

[0024] The charger 13 controls charging power input from the charging terminal 43 to the power supply 12. The charger
13 is configured by using a charging IC that is mounted on a charging cable connected to the charging terminal 43 and
that includes a converter that converts a direct current from an inverter 61 or the like into a direct current having different
magnitude, a voltmeter, an ammeter, a processor, and the like. The inverter 61 or the like converts an alternating current
into a direct current.

[0025] As shown in Fig. 6, the controller 50 is connected to the charger 13, the operation unit 14, various sensor
devices such as the intake sensor 15 that detects the puff (intake) operation, a voltage sensor 16 that measures a voltage
of the power supply 12, a temperature sensor 17 that detects a temperature, an electrostatic capacitance sensor 80 that
is separate from the intake sensor 15 and detects electrostatic capacitance inside the power supply unit case 11, and
a memory 18 that stores the number of puff operations, time for energizing the load 21, or the like, and performs various
controls of the aerosol suction device 1. The intake sensor 15 may be configured with a condenser microphone, a
pressure sensor, or the like. Specifically, the controller 50 is a processor (MCU: Micro Controller Unit). More specifically,
the structure of the processoris an electric circuitin which circuit elements such as semiconductor elements are combined.
Details of the controller 50 will be described later.

[0026] The power supply unit case 11 is provided with an air intake port 11c that takes outside air into inside thereof.
The air intake port 11c may be provided around the operation unit 14 or may be provided around the charging terminal 43.

(First Cartridge)

[0027] As shown in Fig. 3, the first cartridge 20 includes, inside a cylindrical cartridge case 27, a reservoir 23 that
stores an aerosol source 22, the electrical load 21 that atomizes the aerosol source 22, a wick 24 that draws the aerosol
source from the reservoir 23 into the load 21, an aerosol flow path 25 that causes an aerosol generated by the atomization
of the aerosol source 22 to flow toward the second cartridge 30, and an end cap 26 that houses a part of the second
cartridge 30.

[0028] The reservoir 23 is partitioned and formed so as to surround a periphery of the aerosol flow path 25 and stores
the aerosol source 22. A porous body such as a resin web or cotton may be housed in the reservoir 23, and the aerosol
source 22 may be impregnated in the porous body. In the reservoir 23, the porous body on the resin web or the cotton
may not be housed and only the aerosol source 22 may be stored. The aerosol source 22 contains liquids such as
glycerin, propylene glycol, and water.

[0029] The wick 24 is a liquid holding member that draws the aerosol source 22 from the reservoir 23 into the load 21
by using a capillary phenomenon, and is configured with, for example, glass fiber or porous ceramic.

[0030] The load 21 atomizes the aerosol source 22 without combustion by power supplied from the power supply 12
via the discharge terminal 41. The load 21 is configured with an electric heating wire (coil) wound at a predetermined
pitch. The load 21 may be an element that can atomize the aerosol source 22 so as to generate an aerosol, and is, for
example, a heating element or an ultrasonic generator. Examples of the heating element include a heating resistor, a
ceramic heater, and an induction heating heater.

[0031] The aerosol flow path 25 is downstream of the load 21 and provided on the center line L of the power supply
unit 10.

[0032] The end cap 26 includes a cartridge housing portion 26a that houses a part of the second cartridge 30, and a
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communication path 26b that communicates the aerosol flow path 25 with the cartridge housing portion 26a.
(Second Cartridge)

[0033] The second cartridge 30 stores aflavor source 31. The second cartridge 30 is detachably housed in the cartridge
housing portion 26a provided in the end cap 26 of the first cartridge 20. An end portion of the second cartridge 30 on a
side opposite to a first cartridge 20 side is a suction port 32 of the user. The suction port 32 is not limited to the case of
being integrally formed with the second cartridge 30 and may be configured to be attachable to and detachable from
the second cartridge 30. Accordingly, the suction port 32 is separate from the power supply unit 10 and the first cartridge
20, so that the suction port 32 can be kept hygienic.

[0034] The second cartridge 30 causes an aerosol generated by atomizing the aerosol source 22 by the load 21 to
pass through the flavor source 31, so that a flavor is given to the aerosol. As a raw material piece that constitutes the
flavor source 31, a molded body obtained by molding shredded tobacco or a tobacco raw material into a granular shape
can be used. The flavor source 31 may be configured with a plant other than tobacco (for example, mint, Chinese herbs,
herbs, or the like). A flavor material such as menthol may be given to the flavor source 31.

[0035] In the aerosol suction device 1 of the present embodiment, the aerosol source 22, the flavor source 31, and
the load 21 can generate an aerosol to which a flavor is added. That is, the aerosol source 22 and the flavor source 31
can be referred to as an aerosol generation source that generates an aerosol.

[0036] In addition to the configuration in which the aerosol source 22 and the flavor source 31 are separated from
each other, the configuration of the aerosol generation source used in the aerosol suction device 1 may be a configuration
in which the aerosol source 22 and the flavor source 31 are integrally formed, a configuration in which the flavor source
31 is omitted and a substance that may be contained in the flavor source 31 is added to the aerosol source 22, a
configuration in which a medication or the like is added to the aerosol source 22 instead of the flavor source 31, or the like.
[0037] In the aerosol suction device 1 configured as described above, as indicated by an arrow B in Fig. 3, air that
flows in from the air intake port 11c provided in the power supply unit case 11 passes near the load 21 of the first cartridge
20 from the air supply portion 42. The load 21 atomizes the aerosol source 22 drawn or moved from the reservoir 23 by
the wick 24. An aerosol generated by the atomization flows through the aerosol flow path 25 together with air that flows
in from the air intake port 11c, and is supplied to the second cartridge 30 via the communication path 26b. The aerosol
supplied to the second cartridge 30 is given a flavor by passing through the flavor source 31 and is supplied to the suction
port 32.

[0038] The aerosol suction device 1 is provided with a notification unit 45 that notifies various pieces of information.
The notification unit 45 may be configured with a light-emitting element, may be configured with a vibration element, or
may be configured with a sound output element. Further, the notification unit 45 may be a combination of two or more
elements among the light-emitting element, the vibration element, and the sound output element. The notification unit
45 may be provided in any of the power supply unit 10, the first cartridge 20, and the second cartridge 30, and is preferably
provided in the power supply unit 10 in order to shorten a conductive wire from the power supply 12. For example, a
periphery of the operation unit 14 is translucent. The notification unit 45 emits light by a light-emitting element such as
an LED.

(Electric Circuit)

[0039] Next, an electric circuit of the power supply unit 10 will be described with reference to Fig. 5.

[0040] The power supply unit 10 includes the power supply 12, a positive electrode side discharge terminal 41a and
a negative electrode side discharge terminal 41b that constitute the discharge terminal 41, a positive electrode side
charging terminal 43a and a negative electrode side charging terminal 43b that constitute the charging terminal 43, the
controller 50 connected between a positive electrode side of the power supply 12 and the positive electrode side discharge
terminal 41a and between a negative electrode side of the power supply 12 and the negative electrode side discharge
terminal 41b, the charger 13 disposed on a power transmission path between the charging terminal 43 and the power
supply 12, the voltage sensor 16 connected in parallel with the power supply 12, a switch 19 disposed on a power
transmission path between the power supply 12 and the discharge terminal 41, and plural electrostatic capacitance
sensors 80 connected to the controller 50. The switch 19 is configured with, for example, a MOSFET, and is opened
and closed by the controller 50 adjusting a gate voltage.

(Controller)
[0041] As shown in Fig. 6, the controller 50 includes an aerosol generation request detector 51, a liquid detector 52,

a power controller 53, and a notification controller 54.
[0042] The aerosol generation request detector 51 detects an aerosol generation request based on an output result
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of the intake sensor 15. The intake sensor 15 outputs a value of a pressure change in the power supply unit 10 caused
by suction of the user through the suction port 32. The intake sensor 15 is, for example, a pressure sensor that outputs
an output value (for example, a voltage value or a current value) corresponding to an atmospheric pressure that changes
in accordance with a flow rate of air suctioned from the air intake port 11c toward the suction port 32 (that is, a puff
operation of the user).

[0043] Based on an output of the electrostatic capacitance sensor 80, the liquid detector 52 detects leakage of a liquid
inside the power supply unit case 11 (hereinafter, referred to as liquid leakage detection), or detects entering of the liquid
into the power supply unit case 11 (hereinafter, referred to as liquid entering detection). Further, the liquid detector 52
prohibits charging/discharging of the power supply 12 in accordance with a detection result. According to such a liquid
detector 52, it is possible to avoid an influence of the leakage of the liquid, the entering of the liquid, or the like on an
operation of the aerosol suction device 1. Further, the electrostatic capacitance sensor 80 is used, so that the leakage
of the liquid and the entering of the liquid can be accurately detected with an inexpensive configuration. A specific
processing procedure of the liquid detector 52 will be described later.

[0044] The notification controller 54 controls the notification unit 45 so as to notify various pieces of information. For
example, the notification controller 54 controls the notification unit 45 so as to notify a replacement timing of the second
cartridge 30 in response to detection of the replacement timing of the second cartridge 30. The notification controller 54
notifies the replacement timing of the second cartridge 30 based on the number of puff operations or accumulated
energization time for the load 21 that are stored in the memory 18. The notification controller 54 is not limited to the
notification of the replacement timing of the second cartridge 30, and may notify a replacement timing of the first cartridge
20, a replacement timing of the power supply 12, a charging timing of the power supply 12, and the like.

[0045] The power controller 53 controls discharge of the power supply 12 via the discharge terminal 41 by turning
ON/OFF the switch 19 when the aerosol generation request detector 51 detects an aerosol generation request.
[0046] The power controller 53 performs control such that an amount of an aerosol generated by the load 21 atomizing
the aerosol source falls within a desired range, in other words, performs control such that an amount of power supplied
from the power supply 12 to the load 21 falls within a certain range. Specifically, the power controller 53 controls ON/OFF
of the switch 19 by, for example, pulse width modulation (PWM) control. Instead, the power controller 53 may control
ON/OFF of the switch 19 by pulse frequency modulation (PFM) control.

[0047] The power controller 53 may stop power supply from the power supply 12 to the load 21 when a predetermined
period has elapsed after the power supply to the load 21 is started. In other words, the power controller 53 stops the
power supply from the power supply 12 to the load 21 when a puff period exceeds a predetermined period even within
the puff period during which the user actually performs the puff operation. The predetermined period is determined in
order to prevent a variation in the puff period of the user. The power controller 53 controls an ON/OFF duty ratio of the
switch 19 in a single puff operation in accordance with a power storage amount of the power supply 12. For example,
the power controller 53 controls an on-time interval (pulse interval) for supplying power from the power supply 12 to the
load 21, or controls an on-time length (pulse width) for supplying power from the power supply 12 to the load 21.
[0048] The power controller 53 detects an electrical connection between the charging terminal 43 and the external
power supply 60 and controls charging of the power supply 12 via the charger 13.

(Board Configuration)

[0049] As shown in Fig. 7, the power supply unit 10 includes a first circuit board 71 provided with the charging terminal
43 and the like, a second circuit board 72 provided with the controller 50, the charger 13, the switch 19 and the like, and
a conductive member 73 that electrically connects the first circuit board 71 to the second circuit board 72. The conductive
member 73 of the present embodiment is configured using a flexible printed circuit board (FPCB), but may be configured
with a conductive wire.

[0050] The first circuit board 71 and the second circuit board 72 are arranged apart from each other. Specifically, the
first circuit board 71 is provided on one end side in the length direction of the power supply 12 (longitudinal direction A),
the second circuit board 72 is provided on the other end side in the length direction of the power supply 12 (longitudinal
direction A), and the first circuit board 71 and the second circuit board 72 are electrically connected to each other via
the conductive member 73 that extends in the length direction of the power supply 12 along a peripheral surface of the
power supply 12.

(Liquid Leakage Detection)

[0051] Next, the liquid leakage detection by the controller 50 (liquid detector 52) will be described with reference to
Figs. 7 and 8. In the present embodiment, an electrolytic solution of the power supply 12 is assumed as a liquid leaked
inside the power supply unit case 11. It should be noted that in the following description, the term "electrolytic solution"
may indicate either an ionic liquid or a flame retardant organic solvent.
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[0052] The power supply 12 may include an electrolyte other than an electrolytic solution. As an example, the power
supply 12 may include both a solid or gel-shaped solid electrolyte and an electrolytic solution. Further, the electrolytic
solution may be a mixed solution containing a plurality of liquids. Further, alithium salt or the like forimproving performance
of the power supply 12 may be added as an additive to the electrolytic solution.

[0053] The electrostatic capacitance sensor 80 is a sensor that detects an object, a fluid, or the like based on a change
in an electrostatic capacitance that occurs between a sensor electrode 81 and a GND potential, and detects the electrolytic
solution leaked from the power supply 12 in the present embodiment. The electrostatic capacitance sensor 80 of the
present embodiment constitutes, between the electrode 81 and the GND potential, a pseudo capacitor by sandwiching
a first porous body 82 that absorbs the electrolytic solution so as to guide the electrolytic solution to the electrode 81,
and measures an electrostatic capacitance of the capacitor by the controller 50. For example, the controller 50 charges
and discharges the capacitor including the electrostatic capacitance sensor 80, and measures an electrostatic capaci-
tance based on a time required for the charging and discharging. According to such an electrostatic capacitance sensor
80, when the first porous body 82 absorbs the electrolytic solution, an electrostatic capacitance is changed. Therefore,
the controller 50 can accurately detect the electrolytic solution leaked from the power supply 12. Further, since the
electrode 81 can be configured with a metal plate and the first porous body 82 can be configured with a cotton sheet, a
sponge, absorbent cotton, or the like, the electrolytic solution leakage of the power supply 12 can be detected with an
inexpensive configuration. The electrode 81 and the first porous body 82 may be unitized so as to form an electrostatic
capacitance sensor unit. Instead of the pseudo capacitor including only one electrode 81, the electrostatic capacitance
sensor 80 may be configured with a capacitor including two facing electrodes 81.

[0054] It is desirable that the electrostatic capacitance sensor 80 is disposed in the power supply 12 at a location
where the electrolytic solution leaks easily. Generally, in the power supply 12, the electrolytic solution leakage easily
occurs in the vicinity of the tab 12b and the safety valve. Therefore, it is desirable that at least a part of the first porous
body 82 is disposed so as to abut against the tab 12b and the safety valve or is disposed in the vicinity of the tab 12b
and the safety valve. Accordingly, when the electrolytic solution leakage occurs in the vicinity of the tab 12b and the
safety valve of the power supply 12, the electrolytic solution leakage can be effectively and rapidly detected. At least a
part of the first porous body 82 being disposed so as to abut against the tab 12b and the safety valve obviously means
that the entire first porous body 82 abuts against the tab 12b and the safety valve, and means that a part of the first
porous body 82 (for example, arm portion) extends toward the tab 12b and the safety valve and abuts against the tab
12b and the safety valve while the first porous body 82 is separated from the tab 12b and the safety valve. Further, at
least a part of the first porous body 82 being disposed in the vicinity of the tab 12b and the safety valve obviously means
that the entire first porous body 82 is positioned in the vicinity of the tab 12b and the safety valve, and means that a part
of the first porous body 82 (for example, arm portion) is positioned in the vicinity of the tab 12b and the safety valve while
the first porous body 82 is separated from the tab 12b and the safety valve. The vicinity is a position including at least
a position that can be in contact with an electrolytic solution when the electrolytic solution leaks.

[0055] As shown in Fig. 7, when the electrostatic capacitance sensor 80 is disposed on one end side of the power
supply 12 and the controller 50 (second circuit board 72) is disposed on the other end side of the power supply 12, it is
desirable to incorporate the conductive wire 83 that connects the electrostatic capacitance sensor 80 to the controller
50 into the conductive member 73 that is a flexible printed circuit board. Accordingly, wiring of the power supply unit 10
can be saved.

[0056] In a case of the power supply unit 10 including a power supply holder (not shown) that is disposed inside the
power supply unit case 11 and holds the power supply 12, it is desirable that at least a part of the first porous body 82
is disposed between the power supply 12 and the power supply holder. As a result of intensive studies by the inventors
of the present application, it has been found that the power supply holder generates an inevitable gap with the power
supply 12 and the electrolytic solution easily enters the gap. Accordingly, even when the electrolytic solution leaks
between the power supply 12 and the power supply holder, the electrolytic solution leakage can be detected. In addition
to the first porous body 82, the electrostatic capacitance sensor 80 may be disposed between the power supply 12 and
the power supply holder. The power supply holder may be electrically conductive or non-conductive.

[0057] Itis preferable that an electrostatic capacitance of the electrostatic capacitance sensor 80 is changed, based
on the electrolytic solution absorbed by the first porous body 82, with a significant difference. Further, it is preferable
that the first porous body 82 rapidly transports the absorbed electrolytic solution to a location where the electrostatic
capacitance of the electrostatic capacitance sensor 80 is changed. Under such a background, physical properties such
as a size of the first porous body 82 are preferably limited. As a result, the first porous body 82 may not be able to absorb
the electrolytic solution depending on an amount of the leaked electrolytic solution. It should be noted that the electrolytic
solution that cannot be absorbed by the first porous body 82 includes one that cannot be completely absorbed while
being once in contact with the first porous body 82 and one that cannot be in contact with the first porous body 82.
[0058] Therefore, as shown in Figs. 7 and 8, when the electrostatic capacitance sensor 80 is disposed in the vicinity
of the circuit boards 71 and 72, it is desirable to provide a second porous body 84 between the electrostatic capacitance
sensor 80 (electrode 81) and the circuit boards 71 and 72. Accordingly, the second porous body 84 can absorb the
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electrolytic solution that cannot be absorbed by the first porous body 82. As a result, the circuit boards 71 and 72 can
be protected from the electrolytic solution that cannot be absorbed by the first porous body 82.

(Liquid Entering Detection)

[0059] Next, the liquid entering detection by the controller 50 (liquid detector 52) will be described. In the present
embodiment, a liquid that enters into the power supply unit case 11 is assumed to be water that enters during submersion.
A structure of the electrostatic capacitance sensor 80 used for the liquid entering detection is substantially the same as
the structure of the electrostatic capacitance sensor 80 used for the liquid leakage detection. It is preferable that the
electrostatic capacitance sensor 80 used for the liquid entering detection also preferably includes both the first porous
body 82 and the second porous body 84.

[0060] The controller 50 detects, based on the output of the electrostatic capacitance sensor 80, entering of water
from openings K1 to K5 provided in the power supply unit case 11. For example, it is desirable that at least a part of the
first porous body 82 that guides water toward the electrode 81 of the electrostatic capacitance sensor 80 is disposed so
as to abut against the openings K1 to K5 or is disposed in the vicinity of the openings K1 to K5. Accordingly, entering
of water can be effectively detected when the water enters from the openings K1 to K5. At least a part of the first porous
body 82 being disposed so as to abut against the openings K1 to K5 obviously means that the entire first porous body
82 abuts against the openings K1 to K5, and means that a part of the first porous body 82 (for example, arm portion)
extends toward the openings K1 to K5 and abuts against the openings K1 to K5 while the first porous body 82 is separated
from the openings K1 to K5. Further, at least a part of the first porous body 82 being disposed in the vicinity of the
openings K1 to K5 obviously means that the entire first porous body 82 is positioned in the vicinity of the openings K1
to K5, and means that a part of the first porous body 82 (for example, arm portion) is positioned in the vicinity of the
openings K1 to K5 while the first porous body 82 is separated from the openings K1 to K5. The vicinity is a position that
can be in contact with water when the water enters.

[0061] In a case where the entire first porous body 82 is disposed so as to abut against the openings K1 to K5 or is
disposed in the vicinity of the openings K1 to K5, when submersion occurs, the electrostatic capacitance of the electrostatic
capacitance sensor 80 is rapidly changed, so that the submersion can be rapidly detected. When a part of the first porous
body 82 extends toward the openings K1 to K5 and abuts against the openings K1 to K5 while the first porous body 82
is separated from the openings K1 to K5, or a part of the first porous body 82 is positioned in the vicinity of the openings
K1 to K5, since the electrostatic capacitance sensor 80 can be disposed apart from the openings K1 to K5, a degree of
freedom in disposing an electronic component in the power supply unit case 11 is improved. As a result, the power
supply unit 10 can be downsized.

[0062] As shownin Fig. 4, the opening K1 is formed in the power supply unit case 11 and around the charging terminal
43. When the electrostatic capacitance sensor 80 is disposed in the vicinity of the opening K1 in the power supply unit
case 11, entering of water from around the charging terminal 43 can be detected. Further, an influence of the entering
of the water on the operation of the aerosol suction device 1 can be avoided.

[0063] The opening K2 is the air intake port 11c. When the electrostatic capacitance sensor 80 is disposed in the
vicinity of the opening K2 in the power supply unit case 11, entering of water from the air intake port 11c can be detected.
Further, an influence of the entering of the water on the operation of the aerosol suction device 1 can be avoided.
[0064] The opening K3 is formed in the power supply unit case 11 and around the operation unit 14. When the
electrostatic capacitance sensor 80 is disposed in the vicinity of the opening K3 in the power supply unit case 11, entering
of water from around the operation unit 14 can be detected. Further, an influence of the entering of the water on the
operation of the aerosol suction device 1 can be avoided.

[0065] The opening K4 is formed in the power supply unit case 11 and around the discharge terminal 41. When the
electrostatic capacitance sensor 80 is disposed in the vicinity of the opening K4 in the power supply unit case 11, entering
of water from around the discharge terminal 41 can be detected. Further, an influence of the entering of the water on
the operation of the aerosol suction device 1 can be avoided.

[0066] The opening K5 is the air supply portion 42. When the electrostatic capacitance sensor 80 is disposed in the
vicinity of the opening K5 in the power supply unit case 11, entering of water from the air supply portion 42 can be
detected. Further, an influence of the entering of the water on the operation of the aerosol suction device 1 can be avoided.
[0067] Among the openings K1 to K5, the opening K2 and the opening K5 are positively provided in the power supply
unit case 11 as air flow paths. Therefore, the opening K2 and the opening K5 themselves may become water entering
paths. On the other hand, the openings K1, K3, and K4 are provided for assembling separate components to the power
supply unit case 11. Therefore, to be precise, in the openings K1, K3, and K4, buffers for absorbing product tolerances
of the components to be assembled to the power supply unit case 11 may become water entering paths.

[0068] The electrostatic capacitance sensors 80 are arranged at both a location where the electrolytic solution easily
leaks and a location where the water easily enters, so that both the liquid leakage detection and the liquid entering
detection can be performed. Both the liquid leakage detection and the liquid entering detection are performed, so that
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safety of the power supply unit 10 and the aerosol suction device 1 can be improved.
(A Plurality of Electrostatic Capacitance Sensors)

[0069] As shown in Figs. 5 and 6, the power supply unit 10 includes a plurality of electrostatic capacitance sensors
80. The controller 50 (liquid detector 52) diagnoses a state of the power supply unit 10 (leakage of a liquid or entering
of a liquid) based on outputs of the plurality of electrostatic capacitance sensors 80. Accordingly, the state of the power
supply unit 10 can be accurately diagnosed as compared with a case where the state of the power supply unit 10 is
diagnosed based on an output of one electrostatic capacitance sensor 80. Hereinafter, a method for detecting the leakage
of the liquid or the entering of the liquid by using the plurality of electrostatic capacitance sensors 80 will be described
in detail.

[0070] Asshownin Fig. 5, the plurality of electrostatic capacitance sensors 80 are connected in parallel to each other.
Accordingly, wiring for connecting the plurality of electrostatic capacitance sensors 80 and the controller 50 can be
simplified. At the same time, the wiring for connecting the plurality of electrostatic capacitance sensors 80 and the
controller 50 can be reduced. Further, when the plurality of electrostatic capacitance sensors 80 are connected in parallel,
the controller 50 can diagnose the state of the power supply unit 10 based on a sum of capacitances that are output
values of the plurality of electrostatic capacitance sensors 80. Therefore, even when the number of electrostatic capac-
itance sensors 80 is increased, a complicated signal processing for an output value thereof is unnecessary.

[0071] As shown in Fig. 9A, for example, when two electrostatic capacitance sensors 80 are connected in parallel to
the controller 50, a capacitance detected by the controller 50 (combined capacitance: Cg,;,) is @ sum (Cg,p, = C4 + C5)
of capacitances (C4, C,) of the two electrostatic capacitance sensors 80.

[0072] Here, as shown in Fig. 9B, when the capacitance C, of one electrostatic capacitance sensor 80 is defined by
detection target liquid 100% and the capacitance C, of the other electrostatic capacitance sensor 80 is defined by air
100%, a sum (Cg,, = C4 + C,) of capacitances (C,, C,) of the two electrostatic capacitance sensors 80 is obtained by
the following Formula (I). A state where the capacitance of the electrostatic capacitance sensor 80 is defined by the air
100% indicates a state where the electrostatic capacitance sensor 80 does not detect any detection target liquid.

8 I3 g ® g * S 8 - . i
Couwm = C; + C, = asqwdd 0’2 {}d S &5 Eliquia + 1
)

In Formula (1), gquiq is a relative permittivity of a detection target liquid, ¢ is a permittivity of air, S is an area of one
parallel plate electrode, and d is a distance between plates of the parallel plate electrodes. When the electrostatic
capacitance sensor 80 is configured with a pseudo capacitor including only one electrode 81, a distance between one
electrode 81 and a GND potential may be used for d.

[0073] As shown on an upper side of Fig. 9C, when the capacitances C, and C, of the respective electrostatic capac-
itance sensors 80 are equal and both of the capacitances C, and C, are defined by detection target liquid 50% and air
50%, the capacitances C4 and C, of the respective electrostatic capacitance sensors 80 are replaced as shown on a
lower side of Fig. 9C. In other words, in each electrostatic capacitance sensor 80, since it can be regarded that the area
of the parallel plate electrode contributing to the detection target liquid and the air becomes half, a sum (C’g,,, = C¢ +
C,) of the capacitances (C, C,) of the two electrostatic capacitance sensors 80 is obtained by the following Formula (11).

Eliquia " €0 " S 480 ) + Eliquia"€0°S &S o g Sliquid +1

om =Cy +C, = —
sum 1T V2 2d 2d 2d 2d ~ °° d

1)

In Formula (1), &quiq is a relative permittivity of a detection target liquid, g is a permittivity of air, S is an area of one
parallel plate electrode, and d is a distance between plates of the parallel plate electrodes.

[0074] Thatis, when the two electrostatic capacitance sensors 80 are connected in parallel to the controller 50, even
when a liquid amount detected by each electrostatic capacitance sensor 80 is different, when a sum of liquid amounts
detected by the electrostatic capacitance sensors 80 is the same, an electrostatic capacitance detected by the controller
50 is the same. This relationship holds even when a ratio between the detection target liquid and the air of the two
electrostatic capacitance sensors 80 is changed. Further, this relationship holds even when the number of the electrostatic
capacitance sensors 80 connected in parallel to the controller 50 is increased.
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[0075] Even when a liquid in an amount should be detected inside the power supply unit case 11 is generated due to
the leakage of the liquid or the entering of the liquid, the liquid may be locally present and may diffuse in a wide range
inside the power supply unit case 11. When the liquid is locally present inside the power supply unit case 11 and an
electrostatic capacitance sensor 80 is provided in the vicinity of a location where the liquid is present, the liquid leakage
and the like can be accurately detected with one electrostatic capacitance sensor 80.

[0076] However,when the electrostatic capacitance sensor 80 is not provided at the location where the liquid is present,
a capacitance of one electrostatic capacitance sensor 80 is predominantly defined by air whose permittivity and relative
permittivity are extremely small. Therefore, since the electrostatic capacitance output by one electrostatic capacitance
sensor 80 has a small value, the liquid leakage and the like may not be detected by only one electrostatic capacitance
sensor 80. Similarly, when the liquid diffuses in a wide range inside the power supply unit case 11, since most of the
capacitance of one electrostatic capacitance sensor 80 is defined by air, the liquid leakage and the like also may not be
detected by only one electrostatic capacitance sensor 80.

[0077] On the other hand, when the plurality of electrostatic capacitance sensors 80 are used, a liquid at a location
that cannot be obtained by only one electrostatic capacitance sensor 80 can also be detected. Further, as long as a
liquid having the same amount is detected as described above, an electrostatic capacitance detected by the controller
50 is the same regardless of a ratio of a liquid detected by the plurality of capacitance sensors 80.

[0078] When the plurality of electrostatic capacitance sensors 80 are used in this way, even when the liquid leakage
and the like cannot be detected by one electrostatic capacitance sensor 80, the liquid leakage and the like can be
detected by other electrostatic capacitance sensors 80. Further, even when the electrolytic solution or the like diffuses
in a wide range, the liquid leakage and the like can be detected by a sum of the plurality of electrostatic capacitance
sensors 80. Therefore, the state of the power supply unit 10 can be accurately diagnosed.

[0079] Specifications of the plurality of electrostatic capacitance sensors 80 may be the same. For example, the
electrostatic capacitance sensors 80 are configured using the electrodes 81 of the same material, the same dimension,
and the same part number. Further, dimensions and part numbers of the plurality of electrostatic capacitance sensors
80 are unified, so that the specifications of the plurality of electrostatic capacitance sensors 80 may be the same.
Accordingly, a cost of the power supply unit 10 can be reduced by reducing a procurement cost. Further, an output value
for a physical quantity is the same among the plurality of electrostatic capacitance sensors 80, and a processing for a
plurality of output values can be simplified.

[0080] The controller 50 includes a plurality of pins for inputting sensor signals and power and outputting control
signals. As shown in Fig. 5, the plurality of electrostatic capacitance sensors 80 are connected to the same pins 50a
and 50b among the plurality of pins. Accordingly, since the controller 50 including a large number of pins is unnecessary,
acostand asize of the controller 50 can be reduced. Further, wiring for connecting the plurality of electrostatic capacitance
sensors 80 to the controller 50 can be prevented from becoming complicated (spaghetti-like).

(Control Example)
[0081] Next, a specific control procedure of the controller 50 will be described with reference to Figs. 10 and 11.

[0082] First, Table 1 shows typical dielectrics among dielectrics that can be present inside the aerosol suction device
1 and relative permittivities thereof.

[Table 1]
Dielectric Relative permittivity €, Application

Ethylene carbonate (EC) 90.0 Electrolytic solution
Water 80.4 Aerosol source
Propylene carbonate (PC) 65.0 Electrolytic solution
Glycerin (G) 47.0 Aerosol source
Dimethyl sulfoxide (DMSO) 46.7 Electrolytic solution
Propylene glycol (PG) 32.0 Aerosol source
Dimethyl carbonate (DMC) 3.1 Electrolytic solution
Ethyl methyl carbonate (EMC) 29 Electrolytic solution
Diethyl carbonate 2.8 Electrolytic solution
Air 1.0 Atmospheric atmosphere

10
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[0083] In a case of a control example shown in Fig. 10, the controller 50 diagnoses an abnormality of the power supply
unit 10 based on a comparison between output values of the plurality of electrostatic capacitance sensors 80 and a
threshold that is based on a smaller one of a permittivity or relative permittivity of the water and a permittivity or relative
permittivity of the electrolytic solution (see Fig. 11). Accordingly, since the threshold is set based on one, of the water
and the electrolytic solution, that has a smaller permittivity or relative permittivity, occurrence of the abnormality can be
rapidly detected without making a distinction between the electrolytic solution leakage and the submersion.

[0084] In Fig. 11, it is assumed that any one of propylene carbonate (PC), dimethyl sulfoxide (DMSO), dimethyl
carbonate (DMC), ethyl methyl carbonate (EMC), and diethyl carbonate or a mixed solution thereof is used as the
electrolytic solution. It is known that a relative permittivity or permittivity of the mixed solution is obtained by adding
relative permittivities or permittivities of the respective solutions that constitute the mixed solution in accordance with
ratios thereof. Therefore, 2.8 to 65.0 is shown as a relative permittivity that can be obtained by the electrolytic solution.
Further, 80.4 is a relative permittivity that can be obtained by water at room temperature, and less than 2.8 is shown as
a relative permittivity in the absence of a liquid such as an electrolytic solution or water. However, the present disclosure
is not limited thereto. An obtainable value of the relative permittivity can be set in accordance with components of the
electrolytic solution and the like. In the present embodiment, the threshold is set based on the electrolytic solution having
a smaller relative permittivity between the water and the electrolytic solution.

[0085] A relative permittivity that can be obtained by the electrolytic solution may be obtained experimentally, or may
be obtained by adding known relative permittivities of the liquids that constitute the mixed solution in accordance with
a composition ratio thereof. In the following description, a permittivity may be used instead of a relative permittivity.
[0086] As shown in Fig. 10, when executing control example 2, the controller 50 first charges the capacitor (pseudo
capacitor or capacitor configured by the electrostatic capacitance sensor 80) with a current generated inside the controller
50 (S201) and activates a timer (S202). Thereafter, the controller 50 repeatedly determines completion of charging of
the capacitor (S203), releases electric charge accumulated in the capacitor when a determination result is YES, and
obtains the time T required for charging or charging/discharging of the capacitor (S204).

[0087] Next, the controller 50 determines whether the time T is larger than the second threshold (S205). When a
determination result is NO, the controller 50 determines that the electrostatic capacitance is small (S206), that is, de-
termines that the electrolytic solution leakage and the submersion do not occur, and then ends the single detection
processing. On the other hand, when YES is determined in step S205, the controller 50 determines that the electrostatic
capacitance is moderate (S207), that is, determines that the electrolytic solution leakage or the submersion has been
detected (S208), and prohibits a discharging processing from the power supply 12 to at least the load 21 and a charging
processing of the power supply 12 (S209). The notification controller 54 may control the notification unit 45 so as to
notify at the same time as step S209 or before and after step S209 that the electrolytic solution leakage has been
detected. Further, the controller 50 may perform control so as to prohibit all charging and discharging processes with
respect to the power supply 12 in step S209. Further, the controller 50 may perform control so as to prohibit a discharging
processing from the power supply 12 to components other than the controller 50 in step S209.

[0088] As described above, in the present embodiment, the threshold may be set based on the electrolytic solution
having a smaller relative permittivity between the water and the electrolytic solution. When a permittivity of the electrolytic
solution and a liquid amount for determining that the electrolytic solution leakage or the submersion has been detected
are known, electrostatic capacitances of the electrostatic capacitance sensors 80 during the electrolytic solution leakage
or the submersion are derived based on Formula (l) and Formula (ll). From the derived electrostatic capacitances, a
time required for charging or charging/discharging the capacitors during the electrolytic solution leakage or the submersion
may be derived, and a derived value may be used as the threshold. As another example, times required for charging or
charging/discharging the capacitors during the electrolytic solution leakage and the submersion may be respectively
and experimentally calculated, and a smaller value may be used as the threshold. It is apparent that the threshold set
as described above is based on a smaller one of the relative permittivity or permittivity of the water and the relative
permittivity or permittivity of the electrolytic solution.

[0089] In the present embodiment, in step S205, the time T is compared with the first threshold having a dimension
of time. Alternatively, in step S205, the time T may be converted into a permittivity, and a converted value may be
compared with a first threshold having a dimension of permittivity. Further, in step S205, the time T may be converted
into a relative permittivity, and a converted value may be compared with a first threshold corresponding to the relative
permittivity.

[0090] The present disclosure is not limited to the above-described embodiment, and can be appropriately modified,
improved, and the like. For example, in the above-described embodiment, although the electrolytic solution leakage and
the submersion are detected without distinction by using the plurality of electrostatic capacitance sensors 80, either one
of the electrolytic solution leakage and the submersion may be detected using the plurality of electrostatic capacitance
sensors 80. When only the electrolytic solution leakage is detected, the controller 50 can diagnose the leakage of the
electrolytic solution based on a comparison between output values of the plurality of electrostatic capacitance sensors
80 and a threshold that is based on a permittivity or a relative permittivity of the electrolytic solution. When only the
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submersion is detected, the controller 50 can diagnose entering of the water from the openings K1 to K5 based on a
comparison between the output values of the plurality of electrostatic capacitance sensors 80 and a threshold that is
based on a permittivity or a relative permittivity of the water.

[0091] In an example not falling under the scope of the appended claims, the plurality of sensors are not limited to the
electrostatic capacitance sensors 80 as long as the plurality of sensors are sensors that can output the same physical
quantity inside the power supply unit case 11. For example, the plurality of sensors may be sensors that can detect a
bulge of the power supply 12. The controller 50 may be configured to diagnose the bulge of the power supply 12 based
on outputs of the plurality of sensors. Accordingly, the abnormal bulge of the power supply 12 can be rapidly detected.
As a sensor that can detect the bulge of the power supply 12, a pressure sensor, a strain gauge, or the like may be used.

Claims
1. An aerosol suction device (1) comprising a power supply unit (10), said power supply unit comprising:

a power supply (12) capable of discharging to a load for generating an aerosol from an aerosol source;

a controller (50) that includes a liquid detector (52) and is configured to control the power supply (12);

a housing configured to house the power supply (12) and the controller (50); and

a plurality of electrostatic capacitance sensors (80), wherein

the liquid detector (52) is configured to diagnose, based on outputs of the plurality of electrostatic capacitance
sensors (80), at least one of leakage of a liquid inside the housing and entering of a liquid into the housing.

2. The aerosol suction device (1) according to claim 1, wherein
the plurality of electrostatic capacitance sensors (80) are connected in parallel to each other.

3. The aerosol suction device (1) according to claim 1 or 2, wherein
the controller (50) is configured to diagnose, based on a sum of output values of the plurality of electrostatic capac-
itance sensors (80), at least one of the leakage and the entering.

4. The aerosol suction device (1) according to any one of claims 1 to 3, wherein
specifications of the plurality of electrostatic capacitance sensors (80) are the same.

5. The aerosol suction device (1) according to any one of claims 1 to 4, wherein

the controller (50) has a plurality of pins, and
the plurality of electrostatic capacitance sensors (80) are connected to the same pins among the plurality of pins.

6. The aerosol suction device (1) according to any one of claims 1 to 5, wherein

the plurality of electrostatic capacitance sensors (80) include at least a first electrostatic capacitance sensor
and a second electrostatic capacitance sensor,

the first electrostatic capacitance sensor is connected to a safety valve or a tab that are provided in the power
supply (12) or is disposed in a vicinity of the safety valve or the tab, and

the second electrostatic capacitance sensor is connected to an opening provided in the housing or is disposed
in a vicinity of the opening.

7. The aerosol suction device (1) according to claim 6, wherein
the power supply (12) includes an electrolytic solution, and
the controller (50) is configured to diagnose at least one of the leakage and the entering based on output values
ofthe plurality of electrostatic capacitance sensors (80) on the smaller one of the permittivity or relative permittivity
of water and the permittivity or relative permittivity of the electrolytic solution.
8. The aerosol suction device (1) according to any one of claims 1 to 5, wherein
at least one of the plurality of electrostatic capacitance sensors (80) is connected to a safety valve or a tab that are

provided in the power supply (12) or is disposed in a vicinity of the safety valve or the tab.

9. The aerosol suction device (1) according to claim 8, wherein
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the power supply (12) includes an electrolytic solution, and

the controller (50) is configured to diagnose leakage of the electrolytic solution as the leakage, based on a
comparison between output values of the plurality of electrostatic capacitance sensors (80) and a threshold
that is based on a permittivity or a relative permittivity of the electrolytic solution.

The aerosol suction device (1) according to any one of claims 1 to 5, wherein
at least one of the plurality of electrostatic capacitance sensors (80) is connected to an opening provided in the
housing or is disposed in a vicinity of the opening.

11. The aerosol suction device (1) according to claim 10, wherein
the controller (50) is configured to diagnose entering of water from the opening as the entering, based on a comparison
between output values of the plurality of electrostatic capacitance sensors (80) and a threshold that is based on a
permittivity or a relative permittivity of the water.
12. The aerosol suction device (1) according to any one of claims 6, 8, and 10, wherein
each electrostatic capacitance sensor is connected via a porous body configured to guide the liquid to the electrostatic
capacitance sensor.
Patentanspriiche
1. Aerosol-Saugvorrichtung (1), umfassend eine Stromversorgungseinheit (10), wobei die Stromversorgungseinheit
Folgendes umfasst:
eine Stromversorgung (12), die fahig ist, um zum Erzeugen eines Aerosols aus einer Aerosolquelle auf eine
Last zu entladen;
eine Steuereinheit (50), die einen Flissigkeitsdetektor (52) einschlie®t und ausgelegt ist, um die Stromversor-
gung (12) zu steuern;
ein Gehause, das ausgelegt ist, um die Stromversorgung (12) und die Steuereinheit (50) aufzunehmen; und
eine Vielzahl von elektrostatischen Kapazitatssensoren (80), wobei
der Flussigkeitsdetektor (52) ausgelegt ist, um basierend auf Ausgaben der Vielzahl von elektrostatischen
Kapazitatssensoren (80) mindestens eines zu diagnostizieren von einer Leckage einer Flissigkeit innerhalb
des Gehauses und von Eindringen von Flissigkeit in das Gehause.
2. Aerosol-Saugvorrichtung (1) nach Anspruch 1, wobei
die Vielzahl von elektrostatischen Kapazitatssensoren (80) parallel untereinander verbunden ist.
3. Aerosol-Saugvorrichtung (1) nach Anspruch 1 oder 2, wobei
die Steuereinheit (50) ausgelegt ist, um basierend auf einer Summe von Ausgabewerten der Vielzahl von elektro-
statischen Kapazitatssensoren (80), mindestens eines von der Leckage und dem Eindringen zu diagnostizieren.
4. Aerosol-Saugvorrichtung (1) nach einem der Anspriiche 1 bis 3, wobei
Spezifikationen der Vielzahl von elektrostatischen Kapazitdtssensoren (80) gleich sind.
5. Aerosol-Saugvorrichtung (1) nach einem der Anspriiche 1 bis 4, wobei
die Steuereinheit (50) eine Vielzahl von Kontaktstiften aufweist, und
die Vielzahl von elektrostatischen Kapazitatssensoren (80) an die gleichen Kontaktstifte unter der Vielzahl von
Kontaktstiften angeschlossen ist.
6. Aerosol-Saugvorrichtung (1) nach einem der Anspriiche 1 bis 5, wobei

die Vielzahl von elektrostatischen Kapazitatssensoren (80) mindestens einen ersten elektrostatischen Kapazi-
tatssensor und einen zweiten elektrostatischen Kapazitatssensor einschlief3t,

der erste elektrostatische Kapazitédtssensor an ein Sicherheitsventil oder eine Nase angeschlossen ist, die in
der Stromversorgung (12) bereitgestellt sind, oder in einer Nahe zu dem Sicherheitsventil oder der Nase an-
geordnet ist, und

der zweite elektrostatische Kapazitatssensor an eine Offnung angeschlossen ist, die in dem Geh&use bereit-
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gestellt ist, oder in einer Nahe zu der Offnung angeordnet ist.
Aerosol-Saugvorrichtung (1) nach Anspruch 6, wobei

die Stromversorgung (12) eine Elektrolyselésung einschlie3t, und

die Steuereinheit (50) ausgelegt ist, um mindestens eines von der Leckage und dem Eindringen zu diagnosti-
zieren, basierend auf Ausgabewerten der Vielzahl von elekirostatischen Kapazitatssensoren (80) tber das
Kleinere von Permittivitat oder relativer Permittivitdt von Wasser und der Permittivitat oder relativen Permittivitat
der Elektrolyseldsung.

Aerosol-Saugvorrichtung (1) nach einem der Anspriiche 1 bis 5, wobei

mindestens einer der Vielzahl von elektrostatischen Kapazitdtssensoren (80) an ein Sicherheitsventil oder eine
Nase angeschlossen ist, die in der Stromversorgung (12) bereitgestellt sind, oder in einer Nahe zu dem Sicherheits-
ventil oder der Nase angeordnet ist.

Aerosol-Saugvorrichtung (1) nach Anspruch 8, wobei

die Stromversorgung (12) eine Elektrolyselésung einschlie3t, und

die Steuereinheit (50) ausgelegt ist, um Leckage der Elektrolyseldsung als die Leckage zu diagnostizieren,
basierend auf einem Vergleich zwischen Ausgabewerten der Vielzahl von elektrostatischen Kapazitatssensoren
(80) und einem Schwellenwert, der auf einer Permittivitat oder einer relativen Permittivitat der Elektrolyselésung
basiert.

Aerosol-Saugvorrichtung (1) nach einem der Anspriiche 1 bis 5, wobei
mindestens einer der Vielzahl von elektrostatischen Kapazitatssensoren (80) an eine Offnung angeschlossen ist,
die in dem Gehause bereitgestellt ist, oder in einer Nahe zu der Offnung angeordnet ist.

Aerosol-Saugvorrichtung (1) nach Anspruch 10, wobei

die Steuereinheit (50) ausgelegt ist, um Eindringen von Wasser aus der Offnung als das Eindringen zu diagnosti-
zieren, basierend auf einem Vergleich zwischen Ausgabewerten der Vielzahl von elektrostatischen Kapazitatssen-
soren (80) und einem Schwellenwert, der auf einer Permittivitat oder einer relativen Permittivitat des Wassers basiert.

Aerosol-Saugvorrichtung (1) nach einem der Anspriiche 6, 8 und 10, wobei
jeder elektrostatische Kapazitatssensor liber einen pordsen Koérper angeschlossen ist, der ausgelegt ist, um die
Flussigkeit zu dem elektrostatischen Kapazitatssensor zu leiten.

Revendications

1.

Dispositif d’aspiration d’aérosol (1) comprenant une unité d’alimentation électrique (10), ladite unité d’alimentation
électrique comprenant :

une alimentation électrique (12) capable de décharger vers une charge pour générer un aérosol a partir d’'une
source d’aérosol ;

un dispositif de commande (50) qui inclut un détecteur de liquide (52) et est configuré pour commander I'ali-
mentation électrique (12) ;

un logement configuré pour loger I'alimentation électrique (12) et le dispositif de commande (50) ; et

une pluralité de capteurs de capacité électrostatique (80), dans lequel

le détecteur de liquide (52) est configuré pour diagnostiquer, sur la base de sorties de la pluralité de capteurs
de capacité électrostatique (80), au moins une parmi une fuite d’un liquide a l'intérieur du logement et une
entrée d’un liquide dans le logement.

Dispositif d’aspiration d’aérosol (1) selon la revendication 1, dans lequel
la pluralité de capteurs de capacité électrostatique (80) sont connectés en paralléle les uns aux autres.

Dispositif d’aspiration d’aérosol (1) selon la revendication 1 ou 2, dans lequel

le dispositif de commande (50) est configuré pour diagnostiquer, sur la base d’'une somme de valeurs de sortie de
la pluralité de capteurs de capacité électrostatique (80), au moins une parmi la fuite et I'entrée.
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Dispositif d’aspiration d’aérosol (1) selon I'une quelconque des revendications 1 a 3, dans lequel
des spécifications de la pluralité de capteurs de capacité électrostatique (80) sont identiques.

Dispositif d’aspiration d’aérosol (1) selon I'une quelconque des revendications 1 a 4, dans lequel

le dispositif de commande (50) présente une pluralité de broches, et
la pluralité de capteurs de capacité électrostatique (80) sont connectés aux mémes broches parmi la pluralité
de broches.

Dispositif d’aspiration d’aérosol (1) selon I'une quelconque des revendications 1 a 5, dans lequel

la pluralité de capteurs de capacité électrostatique (80) inclut au moins un premier capteur de capacité élec-
trostatique et un second capteur de capacité électrostatique,

le premier capteur de capacité électrostatique est connecté a une soupape de sécurité ou a une languette qui
sont fournies dans I'alimentation électrique (12) ou est disposé a proximité de la soupape de sécurité ou de la
languette, et

le second capteur de capacité électrostatique est connecté a une ouverture fournie dans le logement ou est
disposé a proximité de 'ouverture.

Dispositif d’aspiration d’aérosol (1) selon la revendication 6, dans lequel

I'alimentation électrique (12) inclut une solution électrolytique, et

le dispositif de commande (50) est configuré pour diagnostiquer au moins une parmi la fuite et I'entrée sur la
base de valeurs de sortie de la pluralité de capteurs de capacité électrostatique (80) sur la plus petite parmi la
permittivité ou la permittivité relative de I'eau et la permittivité ou la permittivité relative de la solution électroly-
tique.

Dispositif d’aspiration d’aérosol (1) selon I'une quelconque des revendications 1 a 5, dans lequel

au moins un parmi la pluralité de capteurs de capacité électrostatique (80) est connecté a une soupape de sécurité
ou a une languette qui sont fournies dans I'alimentation électrique (12) ou est disposé a proximité de la soupape
de sécurité ou de la languette.

Dispositif d’aspiration d’aérosol (1) selon la revendication 8, dans lequel

I'alimentation électrique (12) inclut une solution électrolytique, et

le dispositif de commande (50) est configuré pour diagnostiquer une fuite de la solution électrolytique en tant
que fuite, sur la base d’'une comparaison entre des valeurs de sortie de la pluralité de capteurs de capacité
électrostatique (80) et un seuil qui est basé sur une permittivité ou une permittivité relative de la solution
électrolytique.

Dispositif d’aspiration d’aérosol (1) selon I'une quelconque des revendications 1 a 5, dans lequel
au moins un parmi la pluralité de capteurs de capacité électrostatique (80) est connecté a une ouverture fournie
dans le logement ou est disposé a proximité de I'ouverture.

Dispositif d’aspiration d’aérosol (1) selon la revendication 10, dans lequel

le dispositif de commande (50) est configuré pour diagnostiquer une entrée d’eau depuis I'ouverture en tantqu’entrée,
sur la base d’'une comparaison entre des valeurs de sortie de la pluralité de capteurs de capacité électrostatique
(80) et un seuil qui est basé sur une permittivité ou une permittivité relative de I'eau.

Dispositif d’aspiration d’aérosol (1) selon 'une quelconque des revendications 6, 8 et 10, dans lequel

chaque capteur de capacité électrostatique est connecté via un corps poreux configuré pour guider le liquide vers
le capteur de capacité électrostatique.
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